Structure-activity studies of human IL-1 beta with mature and truncated proteins expressed in Escherichia coli.
IL-1 beta is synthesized as an inactive 31-kDa intracellular protein, which is then processed upon secretion to an active 17-kDa carboxyl-terminal fragment. To identify the minimal portion of IL-1 beta required for activity, we constructed several deletion mutants of mature IL-1 beta. These included three amino-terminal deletions of 10, 16, and 81 amino acids, two carboxyl-terminal deletions of 17 and 72 amino acids, and one internal fragment between amino acids 17 and 81. Expression of the mutants was monitored by Western blots and immunoprecipitation. With one exception, all of these mutants and the full length 17-kDa IL-1 beta were expressed as soluble protein in Escherichia coli and could be assayed for activity and receptor binding in lysates without further purification. Whereas the intact 17-kDa IL-1 beta retained full biologic activity (greater than 10(7) U/ml of lysate) and competed for binding with 125I-labeled IL-1 beta, none of the lysates containing IL-1 beta deletion mutant proteins had activity or competed for binding to receptor at significantly higher concentrations. The loss of function in the smallest C-terminal deletion mutant does not appear to be due to the direct involvement of these C-terminal residues in receptor binding because both monoclonal and polyclonal antisera directed to this region bind to IL-1 beta but do not neutralize its activity. Therefore, this region is probably indirectly involved in sustaining the structure of the receptor-binding site.